A green famine conditions have ever existed in Western part of Ethiopia although undermined by policy makers and researchers. The paper examines the extent of green famine in terms of food shortages. A crosssectional survey using structured questionnaire was conducted on randomly selected 220 households. .5% and 71.8% households were below food threshold as measured from NAF and kilocalorie respectively. HCR (kilocalorie) also shows that 56.2% and 41.8% of non-indigenous and indigenous households respectively were below the threshold. The h FSSI shows that the whole surveyed households were 22% far down from threshold while it was 25% and 5% for the indigenous and the non-indigenous respectively. The HFIAP indicates 76.4% of households were under food poverty line of which 47.7% were severely food insecure. The DD score shows 68.6% of households accessed food items of 5 and less. Moreover, households had limited access to nutritious foods such as meat and milk. CSI show that about 50% of surveyed households scored more than average score. The HHS of 60% shows that the households were exposed to severe famine situation. Therefore, the findings from all components of food security show that households, mainly the indigenous ethno-culture group, in the green belt of Ethiopia are food insecure even more than those in drought prone parts implying that food insecurity has already been changed into famine situations. A comprehensive research and policies must therefore be directed towards Western Ethiopia. The ethno-culture disparity in green famine experience should be taken as a reminder for stakeholders for designing interventions s that more target at the cultural variables than the physical ones.
Introduction
Green famine is an innovative phrase used to define the food insecurity condition of areas that are characterized by favorable natural conditions food production such as climate (sufficient rainfall, absence of drought, and vast fertile agricultural lands), low population pressure, and less resource degradation. Despite favorable conditions (mainly natural), the majority of the people in such areas face the challenges of critical food shortages. This situation is what is termed, in this article, as green famine while the areas where it occurs are termed as green famine belt. While such areas could be found elsewhere in the World, Western part of Ethiopia (including Benishangul-gumuz region, remotest areas of Oromiya region such as Wollega and Illubabur, and Gambella region), are regarded as green famine belt of Ethiopia.
In fact, food insecurity is a universal event affecting people all over the World. Around 2005, the proportion of World's undernourished was 14.3% 1 . It became 12.5% in 2010 2 , and then the recent document (i.e. in 2011) estimated globally hungry people at 15% assuming the global population size to be 8 billion 3 . The regional distribution shows that about 2.05% of hungry people live in developed countries, 4% in Near East and North Africa, 5.7% in Latin America and the Caribbean, 25.8% in the sub Sahara Africa, and 62.5% in Asia and the Pacific 4 . This implies that almost all hungry people of the World (i.e. about 98%) lives in developing countries of which Asia and the Pacific followed by the Sub Sahara Africa hosted 88% of such people. This difference is what is stated by Degefa as a paradox of living in the World of "plenty and hunger" 5 . Such a difference in the proportion of food insecure people exists not only between regions, nations, and districts but also between communities, households and individuals. These differences should not be surprised as there is uneven distribution of resource, difference in opportunities and constraints, and imbalance in power around the World 6 . Rather, the occurrence of green famine situations (like those in Ethiopia) may be miraculous.
Whereas Ethiopia has been structurally food deficit since at least 1980s 7 , the history of famine in the country is thought of as old as the history of man ever lived in it. However, available literatures on recorded history of famine in Ethiopia refer the 19 th and the 20 th centuries. For example, the great famine that occurred towards the end of the 19 th c 8 and the famine that occurred in the 20 th century between 1973 and 1974 9 can be mentioned. Since then, the country has remained as one of the most food insecure countries in the World. All forms of food insecurity (chronic, transitory and cyclical/seasonal) are evident in the country. Data show that the population of Ethiopia living below food poverty line (head count ratio) has shown a declining trend. It was approximately 52% in 1980s that had declined to 43% in 1995/96 10 , which had declined to 44% in 2003 11 , to 38.7% in 2004/05, 35.6% in 2005/06 and 33.3% in 2006/07 , and expected to come down to 28 % in 2009/10 12 . Despite this trend, the actual number of people exposed to food shortages has remained significantly high. But most researchers do not have dared to define any condition of food insecurity as famine event since two decades ago in favor of the present government and assuming that that famine history is already over perhaps due to good governance.
However, an interesting primary argument of this paper is centered on the idea that another face of famine termed as green famine has ever existed but not recognized. The cause of the known famines of Ethiopia that have so far occurred are almost entirely attributed to natural calamities such as drought, high variability of rains, and crop pests 13 . Historical famines and the present day chronic poverty and food insecurity, therefore, geographically determined to be features of either the drought-prone Eastern and Northern parts, or high population pressure areas of Central and some Southern parts of the country. This customary view of famine, poverty and food insecurity that generally perceives drought and population pressure as sole causes is rejected in this paper. In contrast, the causes of the green famine of Ethiopia are largely unexplored. The area is masked by relatively favorable conditions such as green vegetation, sufficient precipitation, vast and fertile farmlands, and low population pressure. As a result, research and policy interventions are very minimal blindly thinking that the area is generally food secure. But, the concept of food insecurity is dynamic per se reflecting the existence of different factors that cause it. In this respect, Degefa seems to have made rational conclusion that the occurrence of famine and starvation and the resulting deaths today are mainly due to human failures, and even blamed the present day government of Ethiopia for inefficient strategy known as Agricultural-development-led industrialization (ADLI), which cannot boost food production 14 . In fact, an attempt was made to examine the ethno-cultural disparity in food insecurity status based on household survey and to propose an ethno-culture approach to food insecurity in a district located in BGR. This can be regarded as an early precursor to the application of ethno-culture based analysis of food insecurity in green famine belt of Ethiopia. In this study, ethno-culture disparity is indicated by determining the food insecurity status of the three ethno-culture areas. Accordingly, respectively 62.5%, 79%, and 48.9% of households in the Gumuz, Non-gumuz, and Mixed ethno-culture areas were food insecure 15 . But, the present article did not applying the ethno-culture approach to food security rather used some cultural factors to understand and determine households' vulnerability to green famine situation in terms of food insecurity status of the two ethno-culture groups (the indigenous and the non-indigenous).
Moreover, although few, research findings in some parts of Western Ethiopia (i.e. green famine belt) show the vulnerability of households to food insecurity shocks. For example, Save the Children estimated an approximately 37% of the population of Benishangul-gumuz region that faces food shortage for several months each year 16 . This seems underestimation as empirical studies in the region indicate figures that are much more than this. For example, in 2004, 58 .1% of the population of the region was living in poverty trap 17 . This is a little more than the national figure of about 50% in the mid-2000s 18 . The empirical household based district level studies also show more severe conditions of food insecurity in the region. For example, the proportion of food insecure households in Bullen district was 58%
19 . Similarly, the proportion of households that had no sufficient food to last until the next harvest was 85% in Assosa district 20 . Moreover, a qualitative study entitled: villagization for transforming semi-pastoral communities in BGR, indicates the severe nature of poverty and food insecurity in the region in general and in Dibate district in particular 21 . The study indicates that the people (mainly the indigenous ethnic group such as the Gumuz) resort to depend on wild food as coping mechanism. These figures are far more than the national figure of approximately 44% of food insecure population in 2004 22 and one in three (33.3%) chronically food insecure households in 2013
23
. Moreover, the figures are much higher than the situation in Central Ethiopia, for example, in Nonno district, Shewa where about 21.09% of such food insecure households were found 24 . Likewise, they are higher than the situation in the Northern Ethiopia, for example, in Tigray region where about 42.3% of food insecure households were found 25 . This shows that the food insecurity situation in the green famine belt in general and BGR in particular is more severe than those in non-green famine areas of Ethiopia. BGR is characterized by both Transitory and chronic food insecurity 26 , both reflecting the features of famine.
Therefore, the central argument of this article is twofold: one is concerning spatial dimension of famine in Ethiopia and the other is methodological. Firstly, food insecurity in the green famine belt of Ethiopia has become worsened and overtaking the situation in areas characterized by occurrence of natural calamities (mainly drought) and high population pressure. But, the event is concealed by relatively conducive and greener environment of the belt. Accordingly, there should be nationwide policy that avoids bias and aims at addressing the challenges of food insecurity, which requires comprehensive nationwide evidence on food security. Thus, food security situation of Western part of the country must be investigated and the findings must contribute to this end. This article was therefore aimed at disclosing the situation of the event from green famine belt of Ethiopia by taking Belo-jiganfoy district as a case study area. Secondly, the existing few studies in the area couldn't have shown the appropriate image of food insecurity as they are general assessments and lack depth rather merely distinguish food secure from food insecure. They are also based on static analytical models that are not fully capable of measuring the dynamic aspects of risks 27 rather indicate only the current status 28 based on, for example, either income or kilocalories. An example of such static model that lack depth of analysis is the household food balance model employed to determine the proportion of food secure and food insecure in Bullen district 29 . This model can be regarded as static firstly because it only allows the uses of availability component of food security (kilocalorie information) but doesn't allow other components and associated variables. Secondly, this model cannot predict the future probability of the event as it depends on simple arithmetic sum. As a result, it requires a dynamic model that accommodates any flexibility in terms of variables and ability of prediction of the event. As a result, a comprehensive vulnerability model is needed for the present study, which considers all components of food security and statistical model that can predict future condition of food insecurity. This is due to the fact that food security at any point in time is best thought of in a dynamic sense, and better addressed through dynamic vulnerability approach than through the static ones 30 . The aim of this study was therefore to disclose the prevailing households' vulnerability to green famine expressed in terms of seasonal food insecurity and show ethno-cultural differences by taking Belo-jiganfoy district as a case study area. In order to achieve this objective, by measuring and in-depth analysis of the five components of food security was performed using different indicators and/or tools including: the net available food (NAF) obtained through different sources and measured in quintals, dietary energy supply (DES) measured in terms of kilocalories, dietary diversity (DD) scores, household food insecurity access scale (HFIAS), household hunger scale (HHS), household coping strategies index (CSI), the household composite vulnerability index (CVI). Moreover, it was aimed at identifying main determinants of households' vulnerability to the green famine situation. In this regard, the study closes geographical gaps in food security literature as it is located in the green famine belt (Western part) of Ethiopia. Moreover, it closes the methodological gaps as it used rigorous and comprehensive approach of vulnerability analysis that considers different tools as indicator and all components of food insecurity. The findings are therefore expected to awaken the government policymakers, researchers and other stakeholders to consider this part of the country if the overall national food insecurity challenges are to be effectively addressed.
Vulnerability To Green Famine: A Conceptual Framework
The concept of food security is a dynamic concept originated in 1940s during the historic Hot Spring Conference of Food and Agriculture held in 1943 31 . It was during this conference that the defining concepts of food security (i.e. secure, adequate, and suitable supply of food for everyone) were first accepted internationally 32 . Since then, the concept has evolved incorporating new concepts and analytical models. Food insecurity that was initially defined as lack of adequate availability has begun to incorporate lack of physical and economic access to food in the definition following Sen's entitlement theory 33 . The progress in the development of models of food security, later on, involved concepts such as consumption, stability and sovereignty have been included in the definition of food security/insecurity to comprehensively understand the situation. These all are models related to components of food security. Of the five defining components, stability is a characteristic of food system, which is related to and defines the system's sustainability/vulnerability. An interesting model that combines the first four components is well presented by 34 which is also flexible so that the fifth component can be added. This model puts availability at the base of the flow chart followed by accessibility and then utilization. Perhaps the sovereignty might be put between accessibility and utilization. The other dimension (stability) is put to indicate the remaining dimensions and the chart put nutritional status at the top as final outcome. The idea that stability of each component leads to sustainable food security, otherwise vulnerability, is well shown in the model. This model is part and parcel of the analytical model proposed in this paper.
Sustainability/vulnerability of a food system depends on the livelihood bases of a household. The simple definition of a livelihood is given by 35 as: "a means of gaining a living". This includes household's capabilities, access to resources (both material and social), and activities pursued in order to secure means of living 36 . The livelihoods pursued by a household may lead to sustainable (desirable) or unsustainable (undesirable) livelihood outcomes, poverty and food insecurity being among such outcomes 37 . Therefore, a household whose life is founded on a sustainable livelihoods base is often food secure, otherwise food insecure. The definition of food insecurity is immense and evolving. The definition adopted in this paper conforms with 38 that "food insecurity refers to a situation when a household is not capable to sufficiently feed its members from either its own production or purchase on market …" 39 . Whereas households that face food shortages on a permanent basis are termed as chronically food insecure 40 , those who face it when hit by disasters or shocks are termed as transitorily food insecure and when transitory food shortages cyclical, it is termed as cyclical or seasonal food insecurity. In Ethiopia, chronically poor people are found throughout the country 41 although more attention is given to drought-prone areas. The severe condition of food shortages that lead to diseases and death is referred to as famine. The famine conditions that prevail in environmentally and agriculturally conducive areas are termed as green famine.
The concept of green famine may look new while its essence is familiar. The essence of green famine is rooted into the influential work of Amartya Sen (1981) entitled: Ingredients of famine analysis: Availability and Entitlements. His argument that famines take place in situations of moderate to good availability 42 can be regarded as a precursor to the concept of green famine. Factors of food availability are generally related to environmental conditions that may enable or disable food production. In other words, favorable conditions mean good yield and hence good food supply whereas unfavorable conditions imply the reverse. Although Sen, when proposed a shift from availability to accessibility, observed the inability of people to command food through legal means available in the society such as the use of production possibilities, trade opportunities, entitlements through the state, etc. His observation that people starve due to not only there is no enough food to eat but also having no access to enough food to eat 43 was made based on national level availability of food while famine occurred in some part of the country. For example, he used the 1973 famine of Wollo in Ethiopia as one of the famines selected for applying his entitlement approach. The argument of this paper is that the so-called food sufficient part (mainly the Western extremes) of the country itself is also his by food shortages.
Another core concept used in the paper is ethno-culture and its categories; indigenous and non-indigenous. Obviously, ethno-culture is a term that should be defined for an ethnic group. Ethnic group itself implies a unique list of groups for a country or an area 44 . The present definition added the term culture to produce an ethno-culture concept for future application. In fact, an attempt was made to implicitly define the concept of ethno-culture as the ethnic group in which a household or its members belongs to and the associated cultural backgrounds and experiences, which may potentially influence the ways of living 45 . According to this definition, the ethno-cultural backgrounds and experiences have their own outcomes that have impact on the way of living (in this study, food insecurity status) of that particular ethnic group. This definition may seem a little bit complex as no ethnic group that may fulfill these defining criteria. Ethnographers have even got problem in defining the term ethnic itself because defining for example groups who have same descent but speak different language as different or same ethnic group is difficult, an example being the case of Jews who lack a common language, shared customs and even common religious practice, but described as an ethnic 46 . This is also the case in the present study area where the indigenous ethnic group is to have almost lost many of ethnic identity including language and region. Ethiopia's CSA relates ethnicity or ethnic group to nation/nationality or tribal origin of a person 47 . This way of definition ethnic group considers primarily the descent or tribal origin (i.e. the ancestral background) of a person. Other ethno-culture features such as same language, religion, etc are therefore regarded as secondary defining criteria. Accordingly, a study of food security status in Bullen district, divides the dwellers into the Gumuz (indigenous), the non-gumuz (both indigenous-i.e. Shinasha and non-indigenous), and the mixed (both Gumuz and non-Gumuz) 48 ethno-cultures. The present study, therefore, tries to understand the difference in vulnerability status between the indigenous and non-indigenous ethno-culture groups. In this paper, the ethnic groups who have given legal rights of ownership of the region (BGR) as a native dwellers (including Berta, Gumuz, Shinasha, Mao and Komo) are regarded as indigenous while the others as the non-indigenous ethno-culture group.
Sustainable livelihood approach (SLA) 49 and vulnerability approach (VA) 50 have most frequently been applied when conducting food security research while resilience approach has emerged very recently 51 . The choice among these lies on the methodology for field investigation, intervention approaches, and planning approaches 52 . Methodologically, the SLA aims at providing a holistic and integrated view of the process by which a household achieve or fail to achieve sustainable livelihoods. With regard to intervention options, this holistic approach allows multiple entry points for development intervention ranging from conventional options such as supporting access to particular livelihood resources and activities to more complex ones such as social analysis of complicated institutional arrangements. Moreover, the framework provides dynamic and iterative approach for planning for intervention because the definition of sustainable livelihood for different areas is negotiable among stakeholders 53 . In contrast, VA has two advantages 54 . First, it is dynamic and forward-looking approach in the sense that it is not simply concerned with current outcomes but looks at their future incidences. Hence, it examines food insecurity as an ex ant outcome rather than examining it as ex post outcome. Second, vulnerability analysis lies in a stochastic framework that can fully considers the uncertainties associated in future food security conditions. Such uncertain conditions may include external shocks and the strategies a household, community, or institution can adopt to avert the likelihood of negative outcomes. However, critiques against VA has begun from proponents of resilience approach (RA) as this model may not predict future event as some of the factors may not be captured easily 55 . In spite of those critiques, VA is employed in this paper for its advantages mentioned above and other advantages it has over RA. In planning resilience studies in any system, understanding the extent of exposure (vulnerability) is often a precondition. In other words, VA provides an understanding of the extent of a shock (in this case, food insecurity) and provides certain information (with some uncertainty) about the future probability of the shock, RA tries to assess the current state of health of a food system and ability of humans to withstand shocks if they occur 56 . In using the VA in this paper, different tools and/or indicators are employed to estimate the current status of food insecurity. The basic notion behind VA is, therefore, that vulnerability is a forward-looking concept that involves the stochastic process that results from a number of risk factors at different levels and can be modified by endogenous strategies implemented by households, communities and public institutions 57 . As far as the approaches to vulnerability analysis are concerned, there is no universally accepted single approach and different organizations use different approaches. What is common in literature is that most vulnerability studies focus on poverty rather than food security, and emphasize the role of assets in reducing it 58 . In fact, the preference of approaches depends on the objective of the analysis. For example, the influential entitlement approach relates vulnerability to mainly lack of access to economic resources 59 . Thus, a household that has limited access to resources is more vulnerable to food shortages than those who have better access. But, access to resources alone may not be guaranteed to reduce vulnerability as noneconomic factors may cause vulnerability or assets may not be effectively used. 60 . Another approach to vulnerability analysis, which is used most often by different researchers and institutions, is the SLA (e.g.) 61 . This is a holistic approach that analyzes all components of the framework of the SLA and determines the livelihood outcomes of a household based. As a result, this approach is a little bit complex and combines all other outcomes than a targeted variable (i.e. food security). The other approach is what is known as Risk-based approach to vulnerability, which is employed by World Bank in 2003 to analyze social-risks, which considers the sources of risks and the ability of a household or community to manage the associated risks 62 . As critical analysis of all available approaches is not the objective of this paper, no need for further exploring all approaches rather the approach that is employed in the paper is proposed as the ethno-culture approach (ECA) to vulnerability analysis as at least the analysis considers ethno-culture differences.
ECA is chosen for studying the household vulnerability situation in the present study. It is a simple approach that assumes that the cultural backgrounds of different ethnic groups as a base of all factors of food security/insecurity. It has never been used as an approach but a study conducted in the green famine belt of Ethiopia proposed this approach for future use 63 . The rationale behind for proposing the ECA lies on the fact that different ethnic group have different social, cultural, economic, demographic, and even political backgrounds and/or experiences that may affect the situation of a given system (in this case households). As a matter of fact, an attempt to examine the food insecurity status of the three ethno-culture areas showed significant difference among them 64 . This served as an encouraging finding for suggesting the ECA although a clear model for application was not established. In this approach, a comprehensive understanding of households' vulnerability should consider analysis of all components of food security: availability, accessibility, consumption, stability, and sovereignty, and the differences among ethno-culture in these respects. Thus, household is unit of analysis and seasonal food insecurity as a proxy for green famine is the shock to which they were exposed to. The socioeconomic and cultural indicators of vulnerability are therefore used to determine the extent to which households were vulnerable to seasonal food insecurity considering all components of food security.
The Empirical Context
Benishangul-gumuz region (BGR) 65 , it has an area of 50380 km 2 with altitude ranging from 580meter to 2731meter above mean sea level. Agroecologically, it is divided into three: 75% of kola (lowlands below 1500meter), 24% of weina dega (midlands between 1500 and 2500meter) and 1% of Dega (highlands above 2500meter). Average annual rainfall varies between 800 -2000mm. Depeding on the place and season, the minimum daily temperature ranges from 12 to 20 Belo-jiganfoy is one of the 20 districts located in the Southern part of BGR. The district was purposively selected as a case study area because it contextually represents the green famine belt of Ethiopia. Observation shows that it sufficiently represents the region in terms of physical, cultural, socioeconomic, and demographic characteristics as well as ethnic composition. The absolute location of the district center (Soge town) is at 11 0 18'43"North and 36 0 12'57"East 68 . It is bounded by Oromiya region in Northeast through East, Southeast, South, and West, and by Kemashi and Yaso districts in the North. It has a total area of 1628km 2 , which is divided into 10 kebeles (the smaller administrative unit than a district but larger than a village) in Ethiopia's administrative structure 69 . The relative location of the district with Oromiya region has been the cause of inter-ethnic conflict between the so-called "blacks" and the Oromo of Wollega. Although lived together since the time immemorial, the "blacks" of the present BGR and the Oromos of Wollega have been engaged in occasional conflict, the cause being the topic of future research.
Belo-jiganfoy district lies between 1100 -1450masl, which experiences nearly the characteristics of lowland. Its rains are mono-modal type that begins in April/May and ends in October/November. The daily average temperature during rainy season ranges between 20 0 c -25 0 c while the minimum temperature ranges between 12 -20 0 c depending on the season and altitude. Staying for at least eight months every year, rains of the region is sufficient for food production in terms of amount and distribution. In this regard, the case study area resembles the whole green belt of Ethiopia 70 . As it is very close to Western Ethiopia, Belo-jiganfoy experiences longer duration of rainy season. The district, like most parts of the region has extensive fertile arable land, natural forest, surface and ground water, and mineral resources. Accordingly, the livelihood of households in the district depends largely on land resources through mixed farming, fishing and collection and hunting of wild foods. Despite availability of large rivers such as Didessa and Anger, small scale irrigation is little practiced.
Population pressure is not a major problem in Belo-jiganfoy district as has a very low population density (18.5persons//km 2 ). It consisted of total population of 27,381. Of this 53% were males and 47% were females while 90.84% and 9.16% were rural and urban populations respectively. The average family size was 5.1. The rural population of the district (90.84 %) is much higher than the national average (85%) implying that the lives of most people in the district depend on agriculture. Moreover, about 42% of the population was under 15 years old, 56% between 15 and 64 and only 2% was above 64 71 . The major Ethnic groups of the district include Gumuz, Berta, Mao, Amahara and Oromo while few others also live in it. The cultural interaction of these different ethnic groups and the resulting experiences is what is defined as ethno-culture 72 , the concept also used in the article. The religious composition of an area has its own impact on local and national development efforts. In rural areas, it may affect agricultural productivity via the number of days devoted to working in farms and religious festivals. Almost all types of religious practices are found in Belo-jiganfoy district. Data show that the district consists of 46.4% followers of Orthodox Christianity, 44.6% protestant Christianity, 16% Catholic, 46% Muslim, 2.2% traditional healers and 0.8% followers of undefined beliefs 73 . The livelihood of almost the entire population of Belo-jiganfoy is founded on agriculture in the mixed fashion (arable and livestock farming). Most indigenous people of the district have been mainly shifting cultivators. Major cereal crops such as maize and sorghum, legumes such as haricot beans and soya beans, oil seeds such as sesame and, fruits such as mangoes are produced. However, agricultural productivity (quintal/hectare) has remained very low, for example, 29 for maize, 26 for sorghum, 5.6 for haricot beans, 11 for soya beans and 200 for mangoes although it is relatively better than other districts 74 . Livestock production is also practiced in the district although the potential remains unexhausted. Cattle, goats, sheep, poultry and bees are better reared. Mules, horses and donkeys are bought from other areas for transportation purposes. Agriculture in the district is however constrained by backward technology such as use of hoe mainly by indigenous ethno-culture group. Livestock production is constrained by animal diseases.
With regard to socioeconomic infrastructure, Belo-jiganfoy district has only one main market center at Soge which serves twice a week. Following the regional pattern, it has weak road network that covers only 18kms 75 . Mobile telephone service is functional in most areas of the district although postal service is totally absent. Electricity line that is not functional for much of the time is available presently only in Soge town. The rural areas of the district depend on biomass as a source of energy. Protected water for domestic use is very limited in the district. According to district office information, the health coverage of the district had reached 58 % but characterized by poor quality while there were 11 primary and 1 secondary school showing 73 % coverage of primary education in the district. One credit service institution is available at the district center, Soge town.
Methods And Materials
Quantitative techniques of data collection and analysis were employed to achieve the objective of the study. The fact that data with different scales were collected and analyzed suggests positivist philosophy as an underlying approach. However, construction of respondents' opinion about their perceptions on the vulnerability situations through different tools such as HFIAS and CSI (although ultimately quantified) was performed. This suggests that constructivist philosophical approaches were as important as the positivist approaches in the present study. This implies that mixed methods approaches that combine the two paradigms were used to serve as a basis for the present study. The mixed methods approaches that simultaneously combine the qualitative and quantitative techniques is applied at both data collection and analyses phases in order to best capture the food security situation in the study area. In this technique, a qualitative data obtained (for example through CSI) is quantified and analyzed and interpreted quantitatively. The mixed methods approach was chosen because it provides more comprehensive information about household vulnerability to food insecurity so that effective intervention is possible. In light of this, a cross-sectional survey was designed and conducted in August 2013 immediately after the lean season in order to obtain the necessary data.
A sample of 220 households was determined from total household size of 7347 living in 10 kebeles of Belo-jiganfoy based on a three stage sampling procedure. In the first stage, 3 kebeles namely Senne, Say Dalecha and Soge were selected purposively. Only Senne kebele is accessed through asphalt road while the remaining two kebeles were accessed through dryweather roads. Moreover, three of them have dwellers from both indigenous and non-indigenous ethno-culture groups, a representation of which is considered in the analyses. The distance of each kebele from all-weather road (asphalt-road) and the district center (Soge) were also considered. In the second stage, a representative size of sample households from all 'kebeles was determined using a formula and a table provided by Krejcie & Morgan (1970) that is cited in 76 . Considering the homogeneity within each ethno-culture group, the sample size is reduced to 220 households although Krejcie & Morgan (1970) suggest that on average 319 sample households represent 7347 households. Then, 220 households were proportionally allocated among the three sample kebeles based on total number of households in each kebele. In the third stage, households for interview were selected using simple random technique (lottery method) from the list obtained from respective kebeles.
Data were collected through a structured questionnaire that was prepared in official language of the area (Amharic). The questionnaire was administered through trained local enumerators who are familiar to the study area. Key informant interviews (KII) and focus group discussions (FGDs) were also conducted by the researcher himself. Ethical issues were also maintained in order to increase reliable and valid of the information. The department (ethics) committee at Addis Ababa University approved data collection with informed consent obtained by explaining the purpose of the research, dispersion of the results, and participant rights prior to their participation in the interview to each respondent before the actual interviews were started. This enhanced the confidentiality in respondents so that they offered valid and reliable data.
Data were analyzed using the Statistical Package for Social Sciences (SPSS) version 19. Indices or scores of each indicator were calculated and analyzed to examine the current and future vulnerability status of households to green famine shock. NAF from available sources, households' DES measured in kilocalorie, DD score, HFIAS, HHS, and CSI were tools used to analyze the vulnerability status. Food insecurity head count ratio (HCR), defined as the ratio of the number of food insecure households (n) to total number of households in the sample (N) was calculated based on DES information. Mathematically, it is given as HCR = n/N. Moreover, as the HCR doesn't indicate the depth of food insecurity, a food shortfall/surplus index (FSSI), defined as the sum of the differences between the daily per capita calorie intake (Y i ) and the recommended daily minimum calorie (2100kilocalorie = R) divided by the product of "n' and "R". Mathematically, it is given as SSI = [(Y i -n) / Rn]. The SSI was used to show the depth of food security of each household from average nationally recommended calorie.
Results And Discussion Food Availability and Household Vulnerability to Food Insecurity Net Available Food (NAF)
NAF was used as both indicator of availability, an indicator of food security situation. Rain-fed arable farming is the main source of food availability for almost all rural households in Belo-jiganfoy district. For example, out of the total land cultivated (990.75hectares) by sample households, only 11.64hectare (i.e. 1.2%) was cultivated through small-scale irrigation implying that about 98.8% of cultivated land depended on rain-fed. Only 102.5quintals (1.5% of total yield) with mean 0.47quintals was produced through small-scale irrigation by sample households during the survey year. Vegetables, fruits and to some extent maize were the major crops produced through small-scale irrigation. This is nearly same as the national figure in which rain-fed agriculture accounts for 98% of annual production and small-scale irrigation accounted for about 1.2% in Ethiopia 77 . This clearly shows that the potential of small-scale irrigation has not been fully exploited in the district. Average and per capita yield produced from potential sources were used to analyze the situation of food availability as a determinant of food insecurity. The NAF for each household is determined using household food balance model (HFBM). The NAF was therefore compared against to 2.25quintals, which is roughly cereal equivalent of the recommended average daily kilocalorie of 2100 for a healthy adult person. The model considered food from own produce, purchasing and borrowing grains on one hand and grain sold, seed reserves and grain lost due to several reasons on the other hand.
The result (Table 1) indicates that all surveyed households had a total household size of 992.82 as measured in adult equivalent (ADE) with average household size of 4.20. Gross produce from all sources was 7198.2quintals, of which 94.87% was obtained from own produce, 1.13% and 0.17% through purchasing and borrowing, and 3.83% from wild edible foods (WEFs) obtained from gathering and hunting. *meat of 1 antelope = on average 25kilogram; **1bird = on average 0.5kilogram; ***1kg fish = 10fish; ****1 medeb cattle meat= on average 10kg
Source: Computed Based on Own Survey Data
Hunting and gathering WEFs were found essential sources of food availability but underreported as it constituted 3.84% of gross food availability. At present, mainly of the indigenous people of the district in particular and BGR in general practice these activities although the source of WEFs has extremely been diminished. Consequently, crop production was the main source of food for households in the district. Within crops, cereals constituted the largest percent (81.27%) of the total produce.
The NAF was calculated using the HFBD, which deduces any disposal (including the SR, GS, and PHL) from gross produce. The model produced 3709.09quintals of NAF for all surveyed households (922.81ADE). This means that on average there was 4.02quintals/ADE/year of NAF during the survey year. In other words, the mean and standard deviation of NAF per household per year was 3.62quintals and 2.93quintals respectively. Observing the mean, one can generalize that the average NAF (3.62quintal) was less than the average household size (4.20), which roughly indicates food shortfalls. But mean is not a good indicator of household vulnerability to seasonal food insecurity.
A better method of understanding the vulnerability condition is measuring household HCR that indicates the proportion of food insecure households. For this purpose, cereal equivalent of 2.25quintalss/ADE/year often suggested as a minimum amount for a healthy adult was used as a threshold. The result indicates that the HCR for the surveyed households as a whole was 40.5%. As expected, 65.2% of this was indigenous while 34.8% was the non-indigenous ethno-culture group. But, the HCR method calculated using NAF per ADE/year is not a good indicator of vulnerability for two reasons. First, it the NAF was not a calorie indicator so that converting the NAF into kilocalorie was essential as well as calculated for a year. Second, the HCR doesn't indicate the depth of household vulnerability as it only shows the percent of food insecure. As a result, the NAF for each household was converted into kilocalorie equivalent (DES) based on conversion factors of each food item and compared with the nationally recommended minimum amount (2100kilocalorie/ADE/day). The DES is used as an indicator of consumption component of food insecurity and analyzed under it.
Food Consumption and Household Vulnerability to Food Insecurity
Food insecurity may occur due to problems related to consumption even under sufficient availability and accessibility. The type of food shortage related to consumption is more appropriately termed as nutritional insecurity. This component of food insecurity occurs due to mainly physiological and cultural constraints such as health and local taboos. However, in this study, food insecurity prevalence is examined based on kilocalorie (or DES) supply and DD score as proxy indicators for household food consumption. As indicated in Table 1 , four major food items were consumed most frequently in the study area: cereals, legume, vegetables and meat from different sources while oilseeds are used for sale. These are prepared in different forms and mix, for example, as 'injera' (fermented shallow bread), porridge, bread, whole-boiled and whole-roasted, and as sauces. The kilocalorie obtained from these food items were used as a consumption indicator of green famine.
Household Dietary Energy Supply (DES)
DES is a continuous measure that indicates the households' position of vulnerability status. As a result, rough classification of households into food secure and food insecure and determination of HCR requires a threshold value (in this paper, 2100kilocalori). The results in Table 2 indicate that a total of 388643.1kilocalorie with average of kilocalorie of 1766.56 and standard deviation of 1440.1kilocalorie was available for all surveyed households from all sources. The average kilocalorie available for the food secure households was 3550.2kilocalorie/ADE/day with standard deviation of 1546.5kilocalorie/ADE/day. In contrast, for food insecure households, the average was 1066.7kcal/person/day with standard deviation of 462.77kilocalorie/ADE/day.
By observing the mean alone, one may generalize that the area is food insecure as it is much far from the minimum recommended value per ADE/day. However, the observation of the range (min= 0.01 and max= 8899.5) informs that there was a great variation among households so that looking into the conditions of each households was essential. 
Source: Computed Based on Household Survey Data
Setting the threshold at 2100kilocalorie, the HCR (Table 2) for the whole surveyed households was 71.8% indicating that the majority of people in the study area were unable to meet their annual food requirements and were vulnerable to food insecurity. The HCR for indigenous ethno-culture group was reasonably higher (56.2%) than the non-indigenous one (41.8%). This measure too doesn't as such indicate the depth/severity of the food insecurity situation. A better measure of the depth of food poverty is applying the food surplus/shortfall index (FSSI) that indicates how far each household's kilocalorie is from the threshold. Accordingly, the FSSI index for the surveyed households was 22% indicating that on average each household were far from the threshold by 22%. The distance of the indigenous ethno-culture group (25%) was further than that of the nonindigenous one (5%). Therefore, as expected from the beginning, the severity of food shortage is critical among the indigenous than the non-indigenous ethno-culture group implying that special policy attention to the indigenous group is required.
Although this measure of vulnerability is static in nature, it showed interesting finding based on currently available and accessed food sources. The fact that the food shortfall distance of food insecure households of the indigenous ethnoculture group was too much deep (51%) clearly reveals that food shortage has turned into the famine conditions and hence green famine. The FSSI of the non-indigenous group (46%) and even the overall FSSI (48%) were also significantly deep proving that the green famine condition is evident in the area.
Household Dietary Diversity (DD) Score
DD score is a consumption indicator of food insecurity. This directly captures the score of diets consumed over the past 24 hours as reported by the households. The result in Table 3 indicates that cereals are the most frequently consumed diets per day (20.1%) followed by condiments (19.1%), coffee (12.6%), wild mushrooms (11.7%), pulses (11.2%) and kema (9.8%). In addition, the contribution of vegetables, meat and wild edible roots is considerable as they constituted 6.2%, 4.5% and 3.9% of the daily meals respectively. As the nutritional weights of these food items are better, their contribution should not be undermined despite lower percents. Only the frequency of daily milk consumption was observed to be too infrequent (0.9%) to the total daily meal. On average households consumed 4.89 food items with standard deviations of 1.34 and the minimum and maximum number of food groups of 1 and 8. From this, the mean score of DD seems fair but the range indicates that there is a great disparity among households. Setting daily consumption of 3 food groups as a cut-point below which it is poor dietary access, only 13.6% of the surveyed households consumed 3 and less food items while the remaining majority (86.4%) of households consumed food items above 3. There was great difference between the two ethno-culture groups in this regard. Whereas 8.3% and 91.7% from the indigenous ethno-culture group respectively consumed food items of ≤ 3 and >3 daily, 20.2% and 79.8% of the non-indigenous group did the same. Had food items of 5 and less been taken as a threshold, 68.6% of households would have, accessed poor quality diets while only 31.4% of them, accessed better quality diet daily. Such proportions for indigenous were 55.4% and 44.6% respectively whereas it was 84.8% and 15.2% respectively for the nonindigenous ones. 
Source: Computed Based on Household Survey Data
Although the current DD pattern seems sufficient as most households used to consume food groups of 3 and more, the findings of DD can be viewed from three angles: the nutrient composition, their contribution to regular dietary consumption, and the purpose of consumption. Nutritionally, meat and milk, each consisting of a weight of 4 are obviously the most nutritious diet groups 78 but consumed least frequently. In contrast, condiments with 0 nutritional weights were most frequently consumed item. Coffee, which may be grouped as condiments, was one of the most frequently consumed items. Vegetables with a weight of 1 were also consumed in a reasonable frequency. Kema, unidentified vegetable too had contributed large percent. Cereals and purses with moderate nutrient weights of 2 and 3 respectively made up relatively larger part of household daily diet supply. Although underreported, wild roots and mushrooms were found in the daily meals of mainly indigenous people although seasonal. Lastly, some of the items were consumed as a coping strategy as a response to food shortages. For example, immature crops such as maize were consumed to cope with seasonal food shortages but counted as part of one food group, which is rather an indicator of food insecurity. Thus, it is safe to generalize that the nutritional status of the surveyed households was characterized by poor mix as most of items were monotonous.
Food Accessibility and Household Vulnerability to Food Insecurity
HFIAS and CSI were the two access-related indicators of households' vulnerability to food insecurity in this paper. Both of them measure food insecurity occurrence based on the behavioral responses of households about their access to food. HFIAS is a continuous measure of access-related behavior of households and was used to indicate the level and depth of severity of vulnerability to food insecurity as 'rarely', 'sometimes' and 'often'. CSI is also a continuous measure that was used to show the relative position of households' food insecurity.
House Food Insecurity Access Scale (HFIAS)
The results of analysis based on HFIAS were examined using four indicators, namely: Access-related conditions, domains, scale and prevalence. The analysis of the access-related conditions based on the 9 generic questions (Table 4) indicated that 63.13% of surveyed households faced problems of both economic and physical access to food while only 36.87% of them had never faced it. This finding is nearly similar with, and confirms, the findings from availability indicators which show that about 71.8% of households were food insecure. With regard to the average severity level, 16.21% of households encountered access problems "rarely", 30.91% "sometimes" and 16.01% "often" during the year. Cross examination of all the 9 condition reveals that the proportion of households faced the most serious conditions (the last 3 that show hunger event) was considerable (22%) showing how critical the problem was. Only considering the most harsh condition of food insecurity behavior (going hungry the whole day), 6.24% of households reported it, of which it was rarely (25.9%), sometimes (9.1%) and often (0.5%). Table 4 shows households' experience under each of the 9 conditions. 
Source: Computed based on Household Survey Data
The 9 generic questions of household food insecurity (access) were also designed to represent varying levels of food insecurity that reflect three domains perceived to be central to the experience of food insecurity. These domains are Anxiety and Uncertainty, Insufficient Quality, and Insufficient Quantity and Its consequences 79 . The first domain (Anxiety and Uncertainty) represents the proportion of households answered "yes" to the first condition only (Question 1). The result indicated that almost all (91.8%) of surveyed households were uncertain and anxious about their access to enough food at any severity level while only 8.2% of them were sure and certain of adequate access to food. Out of this, 19.6%, 33.6% and 38.6% of the surveyed households were anxious and uncertain about access to food rarely, sometimes and often respectively (Table 4) . Even considering the most severity levels of the condition (sometimes and rarely), significant proportion (72.2%) was anxious and uncertain about their access to enough food. This is nearly the same as the finding from the analysis of kilocalorie supply, where 71.8% of the surveyed household who were food insecure.
The second domain that shows food quality in terms of variety, preference and social acceptability 80 was measured based on the next three conditions (Question 2, 3 and 4). The percent of households that affirmatively responded to each one of these conditions gives the perception about the quality of food accessed by a household. The result reveales that 76.4% of households reported that they couldn't eat the food they prefer, 76.4% ate just limited variety of meal and 75% of them depended on the food type they really didn't want to eat, because of lack of access to food or resources to command over food (Table 4 ). This confirms that food insecurity in the district was not only a mere shortage of the dietary calorie supply but also shortage of access to quality food.
The third domain representing the access to sufficient quantity and its consequence was also examined based on the last five conditions (Questions 5, 6, 7, 8 and 9 ) that indicate the most severe behaviors as reflected by households. As indicated in Table 4 , about 65% of surveyed households ate less than what they felt of which significant proportion, i.e. 35.9% and 21.8% did it sometimes and often. The next severe condition under this domain is whether a household ate smaller meals per day, which is reported by 58.6%. The third and fourth severe conditions that households reported were having absolutely no food and sleeping hungry at night, which were reported by 44.5% and 45% of households respectively. Lastly, 35.5% of households reported that they went hungry the whole day without eating any food indicating there was no food at all for that particular day. This domain confirmed the findings from availability consumption indicators, which indicated that there was severe shortage of food in terms of amount produced and accessed through purchasing and borrowing. The consequence of food shortage is also clear as it results in both hunger and health problems, as a result the green famine.
The scale score of HFIAS is another indicator of vulnerability to food insecurity. It is a continuous and relative measure of the degree of food insecurity (access) problems that shows the relative position of household's status of food insecurity as felt in the past four weeks 81 . It should be noted that the higher the score, the more severe food insecurity, and the more a household becomes vulnerable to green famine and vice versa, the maximum score being 27. The study reveals that the mean score of HFIAS for the whole surveyed households was 11.31 with a standard deviation of 7.44 while the minimum and the maximum were 1 and 24 respectively. The large range in the score shows that there was a great disparity among households in their status of vulnerability to food insecurity ranging between 1 and 24 out of 27. As stated above, HFIAS is a relative measure, which doesn't indicate the absolute status of food insecurity. But, considering the average score (i.e. 11.31) as a threshold, about 55% of the households scored more than the average showing how critical food insecurity was in the study area. In addition to its further use in construction of HVI, the HFIAS is better interpreted when used to assess HFIAP. The HFIAP is a categorical indicator of households' vulnerability to food insecurity that shows its depth. It customarily categorizes households into four severity levels as: food secure, mildly food insecure, moderately food insecure and severely food insecure 82 , which is also used in this paper (Table 5 ). Households are categorized as increasingly food insecure as they respond affirmatively to more severe conditions and/or experience those conditions more frequently 83 . Among the severity levels indicated in Table4, only the whole column of "never" and affirmative answer to the first condition for column of "rarely" indicate that households are food secure. In other words, households are food secure if their affirmative response is "never" for all of the 9 conditions and 'rarely' to the first condition, all the remaining indicating food insecurity condition of any severity level. Categorizing HFIAP goes on by cumulating relevant conditions and severity levels accordingly (Table 6 ). 
Source: Computed Based on Household Survey Data
In the routine classification of household vulnerability status based on kilocalorie supply, 71.8% of the surveyed households was food insecure while 28.2% were food secure. The analysis of the HFIAP (Table 5 ), in contrast, shows that 60.92% of households were food insecure. Of this, 20.57% were mildly, 22.59% moderately, and 17.76 % severely, food insecure. This shows that access related factors are also as important determinants of food insecurity as those of availabilityrelated ones. Moreover, there was difference between the two ethno-culture groups under each contrast food insecurity prevalence category (Table 5 ). Technical way of visualizing the HFIAP is possible through tabular-graphical method (Table 6) . Table 6 has two uses in studying the HFIAP and household vulnerability status. Firstly, it is used to visualize which conditions and severity levels constitute each category (level) of household vulnerability to the prevailing green famine easily. Secondly, it can be used to calculate, from the table, the percent of households falling under each vulnerability category. One best contribution in this paper is the addition of the "Never" column in order to indicate those food-secure group who never experienced a condition in the HFIAP table. The logic behind this column is that the researcher recognized that 100% frequency of occurrence of all conditions as "rarely" and above is rare per se; as a result, the column for 'never' is necessary. For example, Messay (2013: 218) 84 did it as if all respondents responded affirmatively ("yes") and rated it as "rarely" and above even in the last most severe conditions (Questions 7, 8 and 9) , for which, according to 85 , even "rarely" represents a severe food insecurity category. But the reality is that a level of "never" or "no-answer" to at least a question may exist. In this case, the fourth column is essential for clear analysis of food insecurity (access) behaviors as done in Table 6 . NB: Green = Food-secure; Blue = Mildly food-insecure; Rose = Moderately food-insecure; Red = Severely food-insecure
Source: Prepared based on Household Survey Data
An attempt was also made to examine whether the food insecurity situation in the study area is a mere food shortage or reached to a level of hunger. For this purpose, HHS was calculated based on the last 3 occurrence conditions (questions 7, 8 and 9) of the HFIAS 86 . This HHS is recommended to be most importantly used in areas of substantial food insecurity as a small module within a larger and more comprehensive food security questionnaire administered to a representative sample household 87 .
Household Hunger Scale (HHS)
As indicated by the findings from HFIAP analysis, it is recognized that the green famine belt of Ethiopia had a substantial food insecurity condition. As a result, it is essential to analyze the hunger status of households using HHS tool. Source: Computed from Table 6 The result (Table 7) shows that about 55.72% of surveyed households didn't experience any condition of hunger. Significant proportion (44.28%) of them experience food insecurity in the form of hunger ranging from little (19.68%) through moderate (22.72%) to severe (1.88%) levels. As can be seen from Table 7 , there was also difference between the two culture groups in hunger experience. For example, considering the severe hunger, 4.2% of the indigenous group experienced the condition while it was almost none (0.2%) for the non-indigenous implying more policy attention to the former group. At this point, it can be concluded that the food insecurity of households in the green famine belt is not only a mere shortage in the quantity of food eaten but also is transforming into hunger, which causes a physiological effect on people.
Coping Strategies Index (CSI)
The CSI is one of the tools used to understand households vulnerability to food insecurity based on their behavioral responses. The index is good indicator of future vulnerability to food insecurity 88 . This index was calculated based on the multiple answers (0-7) to a single question, "What do you do when you don't have enough food, and don't have enough money to buy food?" The basic idea of CSI is to combine the frequency and severity of coping strategies. As indicated in Table 8 , four severity weights were identified based on six focus group discussions (FGDs) conducted in the study area. The average weights were calculated from the weights assigned by the six focus group discussants (Table 8 ). The discussants were asked to freely group 10 of the coping strategies into similar coping behaviors and assign weights to them, the least severity weight being marked as 1, and the next as 2, and so on. Some grouped from 1-4 while others from 1-5. The researcher then took the average weights resulting into 4 levels of weights. It should be noted that 1 = Least severe; 2 = Moderately severe; 3 = Severe, and 4 = Very severe. NB:-Consensus Rank is a rounded average weight calculated from reports of FGDs,
Source: Computed based on Focus group discussions
The CSI was therefore calculated as the product of the frequency of occurrence (0-7) and respective weight of each coping strategy indicated in Table 8 . The sum of weighted frequency of the ten coping strategies gives the overall CSI of each household. 
Source: Computed Based on Data from Household Data
The result (Table 9 ) indicated that the average CSI was 41.96 for the whole surveyed households with minimum and maximum score of 4 and 102 respectively. In principle, the higher the score, the more a household becomes food insecure in the future 89 . Comparison between the two ethno-culture group shows that the green famine condition was more severe among the indigenous ethno-culture group with the average CSI of 47.79 than the Non-indigenous ones with the average score of 34.85 as expected at the beginning. However, the range shows great differences between the two ethno-culture groups implying that there was great variation among the households.
The CSI score by itself tells nothing about the food security status of the households. But simply one can say that the household with index of 102 is more food insecure than that of 4. The result ( Table 9 ) also indicates that about 50.5% of surveyed households scored CSI less than the mean score (showing 20.9% for indigenous and 29.5% for non-indigenous households) while about 49.5% of them scored greater than the average (34.1% for indigenous and 15.5% for non-indigenous households). This finding goes in line with the initial expectation that the indigenous ethno-cultures are more vulnerable to food insecurity than the Non-indigenous ones.
Food Stability and Vulnerability to Seasonal Food Insecurity
This component refers to the sustainability of the other components of food security indicating whether the nutritional status is improving or deteriorating. In this study, only the trend in crop production over about a decade was used because of data constraint. The trend in crop productivity (yield per unit hectare) was used as a proxy for stability of food supply as food from own produce was the main source of food in the area. Crop productivity was compared against per capita land cultivated and its trend was explained using the graph (Figure 1 ). 
Source: Prepared Based on Data Obtained from District Agricultural Office
The result indicates that there had been a general increase in the amount of land cultivated. But crop-productivity had shown a general decline over about a decade (Figure 1 ). Close examination of the graph shows that there had been a sharp decline in the productivity between 2002 and 2009 followed by sharp raise between . Between 2010 shows a decline and then a raise from 2012 up to 2013. Although it depends only on availability dimension of food security, the graph shows high instability of food supply in the district despite a general increase in land size.
Foods Sovereignty and Household Vulnerability to Food Insecurity
Food sovereignty is in fact an emerging concept, as a result of which no standard indicators and methodology has been developed. Advocators of food sovereignty however argue that food must be produced and available locally so as to ensure the rights to food while caring for natural environment in order to ensure sustainable food security. On this basis, while large room remains for future study of food sovereignty, the households in the district could be regarded as sovereign at least for depending on their own produce rather than on market and aid. They depend on hunting and gathering even during the times of food shortages rather than developing a dependency syndrome on food aid or assistance.
Conclusion
Unexplored famine has ever existed in the Western part of Ethiopia. Severe food shortages occur here but have not been recognized as famine. The author prefers to call this sort of food shortages as green famine and the areas where it occurs as green famine belt. It is termed as green famine because it occurs in environmentally and agriculturally conducive areas for food production. The central argument of this paper is that there is critical food shortage that causes adverse physiological and then health effect (both indicators of famine) on people in the belt. The purpose of this study was therefore to measure and show that the food insecurity situation has already led to the famine level in the green famine belt of Ethiopia. One of the districts located in this belt known as Belo-jiganfoy was taken as a case study area to empirically analyze the situation.
All the tools and/or indicators used to measure all the components of food security indicated the prevalence of green famine in the area. The head count ratio (HCR) measured based on, both food availability in terms of NAF and, food consumption in terms of calorie shows that 40.5% and 71.8% of household were living under food poverty line. The HFIAP indicates 76.4% of households were under food poverty level of which 47.7% were severely food insecure. The prevalence of green famine is well observed from the hunger indicator (HHS) which shows that 60% of households were exposed to hunger situation despite differences in hunger levels. In fact, there was great differences between the two ethno-culture groups, the indigenous being the most hit. For example, kilocalorie measure of HCR show that 56.2% of indigenous as opposed to 41.8% non-indigenous ethno-culture group lived below food poverty line. The NAF measure also shows 65.2% indigenous and 34.8% non-indigenous ethno-culture group who were below food poverty line. Moreover, 57.8% non-indigenous as opposed to 62% indigenous households were exposed to hunger conditions. Another good indicator of households' vulnerability to green famine was the CSI which shows that about 50% of surveyed households scored more than average score. This shows that food shortage was as deep as the famine conditions. Therefore, all food security indicators that measure the four components of food security (availability, accessibility, consumption, and stability) revealed that food insecurity has already been changed into famine situations. But indicators of food sovereignty show that people in the area have depended on local sources whatever hunger occurs avoiding dependency syndrome on food aid. Accordingly, food security research must be directed towards western Ethiopia and, policies and strategies must target on five of the components of food security. The findings that reveal the ethno-culture disparity in level of household vulnerability to food insecurity should be taken as a reminder for stakeholders for designing intervention strategies that more target at the cultural variables than the physical determinants affecting those components of food security.
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